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(g) Analog-cum-digital video recording and reproducing device. 

@ Analog-cum-digitai video recording and re- 
producing device which can perform recording 
and reproduction of HDTV digital signals as well 
as recording and reproduction of VHS analog 
signals. 

The device having separate recording and 
reproduction processing systems for proces- 
sing HDTV digital signals and VHS analog sig- 
nals, and digital recording and reproduction 
heads and analog recording and reproduction 
heads, which can perform selective recording 
and reproduction of HDTV digital video signals 
and VHS analog video signals on or from a VHS 
tape by controlling running of the tape and 
rotation of the head drum to speeds appropriate 
to respective signal processing system, allows 
use of an existing VHS or S-VHS tape as it is for 
recording and reproduction of analog or digital 
video signals by providing means for in- 
terchanged reproduction of an existing VHS 
tape which allows recording of the high quality 
HDTV signals on a 1/2" VHS tape, can control 
the mode to be put into a digital recording 
mode or an analog recording mode at perform- 
ing a recording according to the selection of a 
user, and can make automatic change over to a 
digital reproduction mode or an analog repro- 
duction mode according to determination of 
kind of signals reproduced from a recorded 
tape at performing a reproduction, and can 
record and reproduce analog video signals and 
digrtaJ video signal into best quality images by 
mounting heads for analog signal band as well 
as heads for digital signal band on one head 
drum. 
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According to a first aspect of the present inven- 
tion there is provided an analog-cum-digitat video re- 
cording and reproduction device, including a signal 
reception selection part for selecting video signals to 
be recorded from applied analog video signals and 
digital video signals, an analog recording signal proc- 
essing part for processing analog video signals re- 
ceived from the signal reception selection part suit- 
able to a recording format, an analog head part for re- 
production of the analog video signals recorded on a 
video tape and recording the analog video signals re- 
ceived from the analog recording signal processing 
part, an analog recording and reproduction path se- 
lection part for applying the video signals processed 
at the analog recording signal processing part to the 
analog head part for recording, or transmitting the 
video signals reproduced at the analog head part an 
analog reproduction signal processing part for proc- 
essing the reproduced video signals selected at. and 
received from the analog recording and reproduction 
path selection part suitable to a reproduction format, 
a digital recording signal processing part for process- 
ing the digital video signals received from the signal 
reception selection part suitable to a recording for- 
mat a digital head part for reproduction of the digital 
video signals recorded on a video tape, and recording 
the digital video signals received from the digital re- 
cording signal processing part, a digital recording and 
reproduction path selection part for applying the vid- 
eo signals processed at the digital recording signal 
processing part to the digital head part for recording 
or transmitting the video signals reproduced at the 
digital head part a digital reproduction signal proc- 
essing part for processing the reproduced video sig- 
nals selected at, and received from the digital record- 
ing and reproduction path selection part suitable to a 
reproduction format, an output signal selection part 
for selection and transmission of one signal of the sig- 
nals received from the analog reproduction signal 
processing part and the digital reproduction signal 
processing part, an audio control head for recording 
and reproduction of audio and control signals on and 
from an video tape, a comparison part for comparing 
the reproduced control signals received from the au- 
dio control head to the signals received from the ana- 
log reproduction signal processing part and the digital 
reproduction signal processing part, and a control 
part for controlling the signal reception selection part, 
the audio control head, the analog recording and re- 
production path selection part, the digital recording 
and reproduction path selection part the output sig- 
nal selection part the analog head part, and the dig- 
ital head part in response to the signals received from 
the comparison part 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.1 shows an entire system for an analog-cunv 



digitai video recording and reproduction device in ac- 
cordance with an embodiment of the present inven- 
tion. 

FIG.2 is detail of a head drum for use in the sys- 
5 tern of Fig. 1. 

FIG.3 shows phase angles and steps of the 
heads of FIG.2. 

FlG.4a shows a recording format for recording 
digital signals on video tape in accordance with an 
w embodiment of this invention. 

FIG.4b shows a recording format for recording 
analog signals on video tape in accordance with an 
embodiment of this invention. 

FIGs.5a-5o are signal wave patterns at the vari- 
15 ous parts in FIGs.1 and 2. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

20 As shown in FIG.1, an analog-cum-digital video 
recording and reproduction device in accordance with 
one embodiment of this invention includes a signal re- 
ception selection part 1, an analog recording signal 
processing part 2, an analog head part 4, an analog 

25 recording and reproduction path selection part 3. an 
analog reproduction signal processing part 5, a digital 
recording signal processing part 6, a digital head part 
8, a digital recording and reproduction path selection 
part 7, a digital reproduction signal processing part 9, 

30 an output signal selection part 10, a digital signal out- 
put part 11 , an analog signal output part 1 2, an audio 
• control head 25, a comparison part 1 3, a control part 
1 4, a tension driving part 1 5. a tension motor 1 6. a ten- 
sion post 17, a drum motor 18, a capstan motor 19, 

35 and a capstan 20. 

The signal reception selection part 1 selects a 
video signal to be recorded from the analog video sig- 
nal SAi and the digital video signal SDi and applies 
the selected video signal to the analog recording sig- 

40 nal processing part 2 or the digital recording signal 
processing part 6. 

The analog recording signal processing part 2 
processes the analog video signals received from the 
signal reception selection part 1 suitable to a record- 

45 ing format 

The analog head part 4 reproduces the analog 
video signals recorded on video tape and records the 
analog video signals received from the analog record- 
ing signal processing part 2. 

so The analog recording and reproduction path se- 
lection part 3 applies the video signals processed at 
the analog recording signal processing part 2 to the 
analog head part 4 for recording, or transmits the vid- 
eo signals reproduced at the analog head part 4. 

55 The analog reproduction signal processing part 5 

processes the reproduced video signals selected at 
and received from the analog recorti\ng and repro- 
duction path selection part 3 suitable to a reproduc- 
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duce digital video signals having great amount of in- 
formation like the video signals of an HDTV. 

And the analog heads HA1 and HA2 are com- 
posed of azimuth heads with azimuth angles of ±92 
of ±6 deg. for interchanged recording and reproduc- 
tion of VHS tape. 

And, based on the signals generated by a phase 
generator mounted on the head drum 21. the control 
part 14 controls switching of the signal reception se- 
lection part 1 , the analog recording and reproduction 
path selection part 3, the digital recording and repro- 
duction path selection part 7. and the output signal 
selection part 10 for switching the heads HD1, HD2, 
HD3, HD4, HA1,and HA2. 

Operation of the analog-cum-digital video record- 
ing and reproduction device in accordance with one 
embodiment of this invention is to be explained, here- 
inafter. 

First, a case of recording digital signals is to be 
explained. 

Upon application of an order for recording digital 
video signals, the control part 14, receiving the order, 
controls the system. 

Upon receiving the order for recording the digital 
video signals, the control part 14 controls the signal 
reception selection part 1 to be switched to the digital 
signal SOi reception terminal, and controls the digital 
recording and reproduction path selection part 7 to be 
switched to the digital recording signal processing 
part 6. 

And the control part 14 controls the capstan mo- 
tor 19 to run the tape 22 via the capstan 20. and con- 
trols the drum motor 1 8 to rotate the drum 21 for mak- 
ing helical scan of the running tape 22. 

And the digital signal SDi to be recorded is, ap- 
plied to the digital recording signal processing part 6 
through the signal reception selection part 1, and un- 
dergoes an initial amplification, modulation, and an 
equalizing amplification, and applied to the digital 
head part 8 for recording according to switching of the 
digital recording and reproduction path selection part 
7. 

Accordingly, the digital signal can be recorded on 
the tape 22 transferring in a speed Vt* by the capstan 
motor 19 and the capstan 20 in a pattern as shown in 
FIG.4a. 

And. in this time, timing control signals CLT1 and 
CLT2 as shown in FIGs.Sh and 5i are recorded on the 
tape 22 at a lower track 22T-A thereof through the au- 
dio control head 25 under the control of the control 
part 14. 

Meantime, the head drum 21 driven by the drum 
motor 18 under the control of the control part 14 runs 
in 3600 rpm or 1 800 rpm, and the speed Vf of the tape 
22 transferred by the capstan motor 19 and the cap- 
stan 20 is Vt* = Vt in case of 3600 rpm and Vf = Vt/2 
in case of 1800 rpm. 

Herein. Vt = 33.35 mm/sec. being the VHS stan- 



dard transfer speed. 

Referring to FIG.4a. a digital recording pattern 
formed on the tape 22 based on the standard layout 
of the heads shown in FIGs.2 and 3 has inclined 

5 tracks 22A. 22B, 22C, and 22D with an azimuth angle 
of +15 deg. and a fixed track pitch(Tp - 14.5 pm) per 
one revolution, the timing control signal CLT1 as 
shown in FIG.Sh in case running speed of the tape 22 
Vr= Vt and the timing control signal CLT2 shown in 

10 FIG.5i in case running speed.of the tape 22 Vr= Vt/2 
at the lower track 22T-A thereof, and audio signals at 
a upper track 22T-B thereof as required. 

The upper track 22T-A for audio signals may not 
be required since the digital signal can be a signal 

is containing entire signals of the video signal and the 
audio signal, but it is provided for the cases when de- 
sired to record audio signals using the audio control 
head 25 on it as an extra. 

And, since the tension on the video tape 22 can 

20 vary depending on both the rotation speed of the 
head drum 21 and the transferring speed of the tape 
22. the control part 14 controls the tension driving 
part 15 to drive the tension post 17 through the ten- 
sion motor 16 for adjusting the tension on the tape 22 

25 to suit to the speed of the tape 22 and the drum 21 . 

Second, a case of recording analog signals is to 
be explained. 

Upon application of an order for recording an ana- 
log video signal, the control part 14, receiving the or- 

30 der, controls the system. 

Upon receiving the order for recording the analog 
video signal, the control part 14 controls the signal re- 
ception selection part 1 to be switched to the analog 
signal SAi reception terminal, and controls the analog 

35 recording and reproduction path selection part 3 to be 
switched to the analog recording signal processing 
part 2. 

And the control part 14 controls the capstan mo- 
tor 1 9 to run the tape 22 via the capstan 20, and con- 

40 trols the drum motor 1 8 to rotate the drum 21 for mak- 
ing helical scan of the running tape 22. 

And the analog signal SAi to be recorded is. ap- 
plied to the analog recording signal processing part 2 
through the signal reception selection part 1 , and un- 

45 dergoes an initial amplification, modulation, and an 
equalizing amplification, and applied to the analog 
head part 4 for recording according to switching of the 
analog recording and reproduction path selection part 
3. 

so Accordingly, the analog signal can be recorded 
. on the tape 22 transferring in a speed Vt by the cap- 
stan motor 19 and the capstan 20 in a pattern shown 
in FIG.4b. 

And. in this time, the timing control signal CLT2 
55 as shown in FIG.5i is recorded on the tape 22 at the 
lower track 22T-A thereof through the audio control 
head 25 under the control of the control part 14. 

Meantime, the head drum 21 driven by the drum 
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the output signal of the phase generator has an earlier 
phase than the digital head HD1 by a predetermined 
time period t2 and has an earlier phase than the ana- 
log head HA1 by a predetermined time period t3. 

Therefore, when the timing of the output signal of 
the phase generator is as shown in F1G.5c, the control 
part 14, by applying head switching signals D-SW as 
shown in FIGs.5a and 5b to the digital head part 8. 
switches the digital heads HD1 and HD3, and HD2 
and HD4 with head switching signals D-HSW1 and D- 
HSW2. 

Accordingly, the outputs of the signals repro- 
duced at the digital heads HD1 and HD3. and HD2 
and HD4 switched by head switching signals D- 
HSW1 and D-HSW2 as shown in FIGs.Sa and 5b 
have wave patterns and timings as shown in FIGs.Sj 
and 5k, and the outputs of the reproduced signals are, 
processed at the digital reproduction signal process- 
ing part 9. and applied to the digital signal output part 
11 through the output signal selection part 10 for be- 
ing processed suitable for displaying on the monitor. 

Meantime, in case the phase generator has a tim- 
ing as shown in FIG.5f, the control part 14 determines 
whether it is a reproduction for a reproduction signal 
at a drum speed of 3600 rpm or at a drum speed of 
1 800 rpm by determining the timing of the control sigr 
nal reproduced from the audio control head 25 being 
FIG.5h or FIG.5L 

That is. if the timing of the control signal at digital 
reproduction is as shown in FIG.Sh, understanding 
that it is a case of 3600 rpm at W = Vt reproduction, 
by switching the digital heads HD1 and HD3, and HD2 
and HD4 with the head switching signals D-HSW1 
and D-HSW2 having timings as shown in FIGs.Sa and 
5b, and if the timing of the control signal at digital re- 
production is as shown in FIG.Si, understanding that 
it is a case of 1 800 rpm at Vf = Vt>2 reproduction, by 
switching the digital heads HD1 and HD3. and HD2 
and HD4 with the head switching signals D-HSW1/2 
and 0-HSW2/2 having timings as shown in FIGs.5d 
and 5e, a reproduction head switching appropriate to 
a recorded speed can be done. 

On the other hand, in case the control part 14 de- 
termines that it is an analog reproduction based on 
the detection signal of the comparison part 13, and 
controls switching of the analog recording and repro- 
duction path selection part 3, the digital recording and 
reproduction path selection part 7, and the output sig- 
nal selection part 10 for applying the video signal re- 
produced from the analog head part 4 to the analog 
reproduction signal processing part 5, the control sig- 
nal reproduced from the audio control head 25 will be 
pulses having a timing as shown in FIG.Si, and the 
control part 14, receiving such a signal accordingly, 
carries out head switching by applying a head switch- 
ing signal A-HSW3 having a timing as shown in 
FIG.Sg to the analog heads HA1 and HA2 as head 
switching signals. 



The video signals reproduced at the analog 
heads HA1 and HA2 through the foregoing head 
switching control have wave patterns as shown in 
FIGs.51 and 5m. and these analog signals are. proc- 
5 essed with the same process as the foregoing proc- 
ess at the analog reproduction signal processing part 
5, and applied to the analog signal output part 12 
through the output signal selection part 10. 

The analog signal output part 12, accordingly, 
io presents the signals after processing the received 
analog video signals into analog signals suitable for 
displaying on the monitor. 

It can be seen from the foregoing that the descri- 
bed embodiment has following advantages. 
t5 First, since two cases of control signal selection 

for recording on tape as shown in FIGs.Sh and 5i is 
made available at recording and reproduction of 
HDTV video signals, the time . period required for re- 
cording and reproduction can be extended to maxi- 
20 mum two times, i.e.. up to four hours, with the tape 
transferring speed kept the same with the conven- 
tional VHS tape standard transferring speed of 33.35 
mm/sec(two hours of standard reproduction time per- 
iod) or with 1/2 of the standard speed of 16.675 
25 mm/sec. 

Second, since a VHS interchanged recording and 
reproduction is made available by devising that digital 
signals and analog signal can be recorded and repro- 
duced using the same head drum, and analog signals 
30 can be recorded and reproduced In a pattern identical 
to the existing VHS recording pattern, this system can 
be applicable to an existing VHS tape. 

Although the invention has been described in 
conjunction with specific embodiments, it is evident 
35 that many alternatives and variations will be apparent 
to those skilled in the art in light of the foregoing de- 
scription. Accordingly, the invention is intended to 
embrace all of the alternatives and variations that fall 
within the scope of the appended claims. 

40 

Claims 

_1 . An analog-cum-digital video recording and repro- 
45 duction device, comprising: 

a signal reception selection part for select- 
ing video signals to be recorded from applied 
analog video signals and digital video signals; 
an analog recording signal processing part 
50 for processing analog video signals received 

from the signal reception selection part suitable 
to a recording format; 

an analog head part for reproduction of the 
analog video signals recorded on a video tape 
« and recording the analog video signals received 

from the analog recording signal processing part; 

an analog recording and reproduction path 
selection part for applying the video signals proc- 
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Analog-cum-digital video recording and re- 
producing device which can perform recording 
and reproduction of HDTV digital signals as well 
as recording and reproduction of VHS analog 
signals. 

The device having separate recording and 
reproduction processing systems for proces- 
sing HDTV digital signals and VHS analog sig- 
nals, and digital recording and reproduction 
heads and analog recording and reproduction 
heads, which can perform selective recording 
and reproduction of HDTV digital video signals 
and VHS analog video signals on or from a VHS 
tape by controlling running of the tape and 
rotation of the head drum to speeds appropriate 
to respective signal processing system, allows 
use of an existing VHS or S-VHS tape as it is for 
recording and reproduction of analog or digital 
video signals by providing means for in- 
terchanged reproduction of an existing VHS 
tape which allows recording of the high quality 
HDTV signals on a 1/2" VHS tape, can control 
the mode to be put into a digital recording 
mode or an analog recording mode at perform- 
ing a recording according to the selection of a 
user and can make automatic change over to a 
digital reproduction mode or an analog repro- 
duction mode according to determination of 
kind of signals reproduced from a recorded 
tape at performing a reproduction, and can 
record and reproduce am'eJog video signals and 
digital video signal intovbest quality images by 
mounting heads for analog signal band as well 
as heads for digital signal band on one head 
drum. 
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